[Effects of nifurtimox, benznidazole, and beta-lapachone on the metabolism of DNA, RNA and proteins in Trypanosoma cruzi].
Nifurtimox and benznidazole have trypanostatic actions in vitro and inhibit the incorporation of [3H] thymidine, [3H] uridine and L-[3H] leucine in T. cruzi macromolecules. The effect of nifurtimox may be explained by (a) direct inhibition of nucleic acid biosynthesis, or (b) generation of the oxygen radicals in T. cruzi and therefore, only mechanism (a) should be valid. In order to obtain more information on the action of these drugs on T. cruzi, in the present study we examined the effect of nifurtimox and benznidazole on DNA, RNA and protein turnover in epimastigote (culture) forms of the parasite. Complementary experiments were performed with beta-lapachone that, like nifurtimox, generates oxygen radicals in T. cruzi. Epimastigotes (Tulahuen strain) at the exponential-phase of growth were cultured with [3H] thymidine, [3H] uridine or L-[3H] leucine to label DNA, RNA and protein, respectively. After incubation, the cells were washed free of radioactive precursor, resuspended in fresh medium and reincubated at 30 degrees C with nifurtimox (10 or 100 microM), benznidazole (38 or 380 microM) or beta-lapachone (1.6 or 7.8 microM), for 1-3 hours. Controls were incubated without drug. At one hour time intervals, sampler were taken, washed free of medium and filtered through 0.45 microns Metricel filters. The filters were washed with 10% trichloroacetic acid to remove the acid soluble material, and after drying, the radioactivity incorporated in DNA, RNA and protein was counted with a scintillation counter. The results show that after elimination of the labelled precursors, 3H activity in DNA, RNA and protein decayed as a function of the time of incubation. Nifurtimox, benznidazole and beta-lapachone, stimulated in all cases they decay of the incorporated radioactivity. Calculation of "half-life" values for DNA, RNA and protein(s) indicated that nifurtimox and beta-lapachone exerted their greatest effects on DNA while benznidazole increased the decay of DNA, RNA and protein to about the same extent. Taking into account the effects of nifurtimox and beta-lapachone on DNA stability, specific lesions (single-strand breaks) were investigated in DNA from control, nifurtimox, benznidazole or beta-lapachone treated epimastigotes. The number of single-strand breaks was (per 10(6)b) 25 with 100 microM nifurtimox, 1.4 with 380 microM benznidazole and 45 with 7.8 microM g-lapachone. Interestingly enough, after reincubation of nifurtimox-damaged epimastigotes in fresh medium for 24 hours, recovery of DNA lesions could be observed.(ABSTRACT TRUNCATED AT 400 WORDS)